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ABSTRACT 
 
Wideband antenna such as biconical is preferable for EMC measurement. Therefore, deep study on 
biconical antenna is required to ensure the accuracy of the measurement. This paper introduce a direct fed 
biconical antenna without connect to the balun.  The dimension is adjusted to match with the 50 ohm 
coaxial cable. In this paper, the direct feeding biconical antenna is studied from frequency 100MHz to 
2GHz.therefore, the uncertainty can be reduced. The preliminary results are reported. The simulation 
results indicate that the S11 is below -10 db. It shows good wideband behaviour. The radiation pattern for 
various frequencies also present as a references.  
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1. INTRODUCTION 
 
 Antennas are used in radiated EMC testing to detect and generate electromagnetic wave. Antenna factor is 
the parameter of an EMC antenna that is used in the calculations of field strength during the radiated 
emission measurement. In a radiated emissions test, electromagnetic emissions radiate from the equipment 
under test (EUT) are measured. The purpose of the test is to verify the EUT’s ability to remain below 
specified electromagnetic emission limits during operation. The configuration is accordance ANSI 
C63.4[1]. The calculation [1] of the measured E field signal radiated from EUT is then given by, 
 
 
       (1)  
Where 
  
           Measured E-field 
  
    Radio noise meter value (receiver or a spectrum analyzer value) 
 
        = Antenna factor 
 
 
The accuracy of the Electric (E) field measured by the antenna depends directly on the accuracy of the 
Antenna Factor (AF). The Antenna Factor (AF) usually is determined and calibrated by measurement 
techniques. Nevertheless, these techniques have their own disadvantage due to a long calibration time and 
require an accurate calibration set-up.  
Because of their simple and calculable radiating characteristic, the linear dipole antennas are often used 
for EMC tests. This is because the theory of the radiation properties of the dipole antenna is well 
established and the antenna is relatively easy to construct[2]. But, this type of antenna is a single frequency 
antenna and could increase the measurement time and cost because of need to change the antenna length for 
specific frequency. Therefore, wideband antenna is preferable for EMC measurements.  
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Existing wideband antennas such as log periodic and biconical have important uncertainty. Phase centre 
variation with frequency is a major uncertainty cause for log periodic antenna[3]. Balun, also could affect 
the antenna factor determination. 
Numerous researchers make an effort to determine the AF of a wideband antenna. NEC-numerical 
method software is frequently used to evaluate the AF and the balun is measured to determined the S- 
parameter [2]. Some modification could be done in order to reduce the uncertainty by directly fed the 
biconical antenna [4].  
The frequency range for existing biconical antenna is from 30MHz to 200MHz. For frequency above 
200MHz to 1GHz, log periodic will be replaced. Therefore, Bilog antenna is preferred in order to do a 
measurement within 30MHz to 1GHz.  
In this paper, biconical antenna with a direct feeding is study and simulate by commercial software 
(CST – microwave studio). The biconical antenna has fix phase center and its may have better uncertainty 
comparing log periodic. The return loss (S11) and radiation pattern from 100MHz up to 2GHz were 
analysed.  
 
 
 
 
 
 
 
 
 
                          
    
Figure 1. Classic  Biconical antenna with balun. 
 
 
2. BICONICAL ANTENNA 
 
Existing biconical and dipole antenna is supposed fed at the center of the antenna as shown in Figure 1. The 
balun is used in this design to match between unbalanced coaxial cable to balanced biconical antenna. In 
EMC measurement, accuracy and low uncertainty are important to ensure each measurement perfectly 
satisfactory. Nevertheless, imbalanced faults of the balun always happen to some of the biconical antenna.  
This cause unwanted current to flow on the outer conductor of the coaxial cable.  Therefore, radiation from 
the coaxial cable will occurred and interfered with the EUT on measured.  
Here, the feed points are directly connected as shown in Figure 2. Therefore, by direct feeding to 
coaxial cable, no more balun is required. 
The input impedance of the biconical antenna is referred the input impedance of the conical by Papas et. 
al  [4] as shown below.   
 
 
 
                          (2) 
 
 
 
                 (3) 
 
 
                        (4) 
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The flare angle (θo) is 65
o and the optimum height is approximately 800 mm. These dimensions are 
referred to the equations (2) to (5). The dimensions are match with the feeding coaxial cable which is 50 
ohm.  
 
 
 
 
 
 
 
 
 
       Figure 2. Biconical antenna with direct feeding 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Figure 3 : Conical fed antenna [5] 
 
3. RESULTS AND DISCUSSIONS 
 
The preliminary results of the antenna simulation are presented. Figure 4 shows the antenna setup using 
CST. The line impedance of a coaxial cable is matched with the antenna at 50Ω. Figure 5 indicates the 
return loss (S11) for this antenna which is below -10 db from 100MHz up to 2GHz. It gives good wideband 
behaviour for EMC measurement.  
 
The return loss of the existence Bilog antenna are below -10 dB which from 30MHz up to 1GHz. By 
compared with this antenna, the results are almost similar except for the low frequencies. Therefore, some 
modifications are required to improve the return loss (S11). In order to verify the accuracy of the 
measurement, some theoretical mathematic model will develop in future 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. CST set-up 
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Figure 5. Return Loss (S11) from 100MHz to 2GHz. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     Figure 6. Farfield radiation at 1GHz 
 
 
Figure 6 shows the farfield 3D-radiation of the antenna. The radiation patterns are reported for 0.2GHz, 
0.5GHz, 0.8GHz, 1GHz, 1.5GHz and 2 GHz as shown in figure 7. It’s indicates a wideband behaviour for 
the pattern. Various frequencies are plotted to show a discrepancy for preliminary results and can be use in 
future improvement.  
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        (c)       (d) 
 
 
 
 
 
 
 
 
 
 
 
 
    
 
(e)       (f) 
 
          Figure 7. Radiation pattern for (a) 200MHz (b) 500MHz (c) 800MHz  (d) 1GHz (e) 1.5GHz (f) 2GHz 
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5. CONCLUSION 
 
In conclusion, the biconical antenna with side feeding shows good wideband behaviour from 100MHz up 
to 2GHz. Direct feeding system of the antenna can reduce the measurement uncertainty due to no-present 
of balun. Biconical antenna with side feeding is studied and analysed. From the preliminary results, this 
type of antenna can replace the Bilog antenna for EMC measurement. Biconical antenna is preferable than 
the log periodic due to the fixed-placed phase-center for all frequency range. For future work, the 
theoretical mathematical model will be developed in order to determine the antenna factor for biconical 
antenna. 
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